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Wednesday, February 19, 2014 705asignificantly between species suggesting that the ergosterol content of various
Candida species does not play an essential role in their sensitivity to
fluconazole.
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It is widely believed that general and local anesthetics act by different mech-
anisms. While there is general agreement that the mode of action of general
anesthetics is poorly understood, local anesthetics are believed to block
voltage-gated sodium channels and thereby affect action potentials in nerves.
Here, we demonstrate that general and local anesthetics display an identical
influence on the physical properties of membranes, suggesting a physical
mechanism for both classes of anesthetics.
In calorimetric experiments we found that both general and local anesthetics
lower the melting point of lipids via a mechanism known as freezing-point
depression. We have recently proposed a theory for anesthesia that is based
on the influence of anesthetics on melting transitions (Heimburg & Jackson,
2007) and the generation of electromechanical pulses (solitons) in nerve axons
(Heimburg & Jackson, 2005).
Since the heat capacity of membranes is closely related to membrane
permeability, the presence of anesthetics has also a pronounced effect on
the formation of spontaneous membrane pores known as lipid ion channels.
Thus, not only general but also local anesthetics are expected to be able to
block channels in lipid membranes by a completely unspecific mechanism
that does not require the binding to a receptor molecule. In order to inves-
tigate the influence of general and local anesthetics on membrane perme-
ability, we conducted electrophysiological experiments on black lipid
membranes.
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Babesiisa microti is a protozoan parasite which causes a tick-borne zoonotic
disease through blood meditated infection. Conventionally, it is hard to
detect the location of parasite infection inside a host blood cell, its progress
and physical properties simultaneously with invasive staining method. Thus,
we present the biophysical study of Babesia infected red blood cell (RBC)
using non-invasive diffraction phase microscopy (DPM) (1, 2). DPM is a
quantitative phase imaging technique employing a common-path laser inter-
ferometry that measures dynamics of biological samples with nanometer
sensitivity. In addition, three -dimensional refractive-index map is also
measured simply by tomographic DPM reconstruction with various incident
illumination angles (3). Since the hemoglobin is a major optical contrast in-
side a RBC, the refractive- index map allows visualizing the babesia- in-
fected sites, and that it can be used to determine the infection stage.
Secondly, the dynamic membrane fluctuations of RBCs, measured by
DPM, are analyzed to address the cell deformability by Babesia infection.
Other physiological characteristics such as morphology and dry mass, which
were not revealed in conventional method, are also investigated. These re-
sults lead us to non-invasively and quantitatively investigate new biological
insights for internal structures as well as physiological condition of parasite-
infected RBC.
1. Park, Y. K., et al. 2006. Diffraction phase and fluorescence microscopy. Op-
tics Express 14:8263-8268.
2. Popescu, G., et al. 2006. Diffraction phase microscopy for quantifying cell
structure and dynamics. Optics. Letters. 31:775-777.
3. Park, Y., et al, and S. Suresh. 2008. Refractive index maps and membrane
dynamics of human red blood cells parasitized by Plasmodium falciparum. Pro-
ceedings of the National Academy of Sciences of the United States of America
105:13730-13735.
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Cell membrane tension plays a critical rule in a variety of cellular activities,
including membrane protein signaling, cell motility and cell blebbing. The
specific mechanical environment of eukaryotic cells may result the spatially
dependent membrane tension, which is crucial to actin filaments activity. In
this work, we will start with simple fluid model to estimate lipid membrane
tension in terms of active contractile interaction of actin filaments and poly-merization/depolymerization rate. We includes the case of suspended cells
and lamellipodium-membrane tension at cells resting on 2D substrates.
The simple mechanical model will give us an overall scene of membrane
tension distribution at specific order of magnitude, including the surface ten-
sion gradient, which cannot be measured by conventional experiment. Mem-
brane tension also actively controls cell membrane blebbing. We also
discuss the case of cell motility. We purpose the jet propulsion is the
main mechanism for cell moving. The fluid field around the cell imposes
an unique mechanical environment to the cell, which we will further demon-
strate surface tension distribution and membrane net flow due to the
spatially variant tension.
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The primary barrier to permeability in mammalian skin resides within the ~15
mm thick outermost layer, the stratum corneum (SC) which is formed from
anucleated corneocytes embedded in a lamellar lipid matrix. Studies of lipid
structural organization in human SC have begun to provide a basis for under-
standing barrier function with the potential for elucidating how skin organiza-
tion is altered in disease states. In contrast, the kinetics and mechanisms of the
development of lamellar structures, lipid packing motifs, and domain forma-
tion have not been widely probed. Yet, molecular level information concern-
ing the mechanisms and kinetics of lipid domain formation would help define
potential pathways for permeation of hydrophobic species as well as to
possibly provide clues as to why a variety of ceramides and additional chem-
ical species are present in the SC. In addition, understanding the formation
and dissipation kinetics of domains formed from particular ceramide and fatty
acid species would aid in defining biological processes such as epidermal
desquamation. The current study demonstrates the feasibility of utilizing IR
spectroscopy for studying lateral phase separation and the development of
the early stages of lamellar structure in skin lipid models formed from two
fairly standard ternary equimolar mixtures, namely ceramide[NS]/stearic
acid/cholesterol and ceramide[AS]/stearic acid/cholesterol mixtures. The IR
measurements show that the following sequence of events occurs in cer-
amide[NS]/stearic acid/cholesterol mixtures: (1) rearrangements of H-bonds
in the ceramide component, (2) formation of small ceramide domains and
orthorhombic phases, followed by (3) rearrangement of H-bonds in stearic
acid, and (4) formation of relatively large and pure orthorhombic domains
of stearic acid, probably indicative of the onset of lamellar phase formation.
Notably different kinetic behavior is observed for the stearic acid component
in the ceramide[AS] mixture.
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It is quite obvious that membrane proteins would not function without mem-
branes. It is also quite obvious that membrane proteins would not function in
a proper way without an appropriate distribution of lipids in their vicinity,
meaning that the nanoscale functional units comprised of membrane proteins
and lipids also contain specific lipids chosen to massage the protein in ques-
tion in some special way. The emerging idea that each membrane protein
potentially reorganizes lipids around it to favor its activation is quite
intriguing, since it also brings out a question of how membranes render
this possible? How the lateral heterogeneity in the plane of a membrane is
controlled, and how the asymmetric transmembrane lipid distribution is
modulated to maintain and promote protein function? As for the transmem-
brane lipid distribution, there is quite a lot of experimental data suggesting
that lipids translocate (flip-flop) from one membrane leaflet to another in
many ways, either actively with ATP or passively without it. Here, based
on atomistic and coarse-grained simulations, we discuss how flip-flops
may take place in lipid membranes in a passive manner. We pay particular
attention to translocation processes fostered by proteins known as flippases
or scramblases, and discuss the mechanisms they use to speed up flip-flop
rates.
